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$z&m. % mm i~ * s m& mmo>&m/i£mj3s& . 

Detection/Quantification of Targeted Nucleotide Chains, and 
Detection/Quantification of Multi-Fold Nucleotide Chains by Fluorescence 

BACKGROUND OF THE INVENTION 
Field of the Invention 

Related Background Art 

'J/7-iffi<> i ;7^->a>(PCR))4t-||!lfttft-3t#tl^4< t C<Z> 

^ftTZMMSM 2 ^;i^4 , 6 -tf x( 4 -n , n -v j* ^;ut = y ~y x — ;u) t° 'J 
U ^A^£m^&#-&4,mi\£*L§ s fc3(-#c>T#T^&(Nucleic Acid 
R esearch, 1 995, V ol. 2 3 , N o. 8 1 445-1 446)„ 



6 - t*X( 4 - N , N - y ^ f JU7 5 ; 7 i - t" 'J 'J ^ A3&7!><H#m> E9*0D N 

fe^irUT. Molecular Probe fct£ x t> Y o Y o 1 "3" £>L^< Ojb^CD 

£ — * U — £ — •§> £ 3F ti» ^fc* S;^(Nucleic Acid Symposium 
Series No. 2 9 1993 BZ-84)i~[£ 2-y^;i*-4,6-tfX(4-N,N-2?j< 

y o y o i {i-)ISfi<?fc-*MMS<D^~^lzA y ^/ w >tV 

t tftaw^ji w->/\^^'j -if-i/a 

t> CD 

— hOTte^p— :?8ESH:03gu mRNAfl)iMM 



&fe§ft. ffi7L&s J*? ni 4 K(JSITEB tVf&)\z£-iT&iii't&t 

(1?!l:Cyto Fluor. B*A-l!^f'f^ l J5f y h') 5 

;frfil©!ffl«j«<Dffj6M::* LT L£l^^tt&:3l?fcBfg FIT C 

(fluorescein isothiocyanate)XfeoT^M^fe*^3fe^"-5^0)Fp^Sj«S* &o fc„ 

SUMMARY OF THE INVENTION 
^^^(TJ^Ifitl^^^di^/^M^I*. 

@*B^I5-tl-, ^ai*fcliSM^-e<fe§-^s(OM*4m^S*t7>^fl<i^ 



k*«i=«**s^ & & £ftfeifs( d >fr 6 oftft ssisrr 5 x«( 3 ) , 

(Dff^ETTJ, Si***"*"*** fro. 



BRIEF DESCRIPTION OF THE DRAWINGS 
1 3mp1 SCD&ffi/SMo 

«»ttM(©«ai/^S:(»5S^)« 

g|6l4. ^n-^gra:j3lHEB. P2. YOYOlW^f^ 
0714. ^P-Ml^l^lt^EB, P2. YOY01i:i5M13 

B9 8I4. zfn— ^KM3EaU-fcH-*P 2W^mRN Afl)^ffi/Sio 

|g|i t EB, P2, YO Y O 1 |Z«J: S~*«aKO£ffi*3 J=I*j£«(j8?& 

Bii ol4. EB. P2. YO YO 1 |::*S-;MM*Ha>fcH5fc«fctf5eS(iE 

hi 2i4. p2ic,fcsia*iRi*iifl)*ffl«J:^5ea 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

— ^»»( B ) t A<«SJ=ftffl L- -cm A ) t J a — 7mm B )G> /n -f ? 'J 
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»*«-ti?/\>f ^ Ki*(c)35j:Vfi3fee*{D)*ft«*-a:$xa(2)fcs 

frSBlg(1)tf3UT:, /W7'J v K#(C)0)#fit(1 -1 )£ % J*#feilt(D) 

^i^to-c^-r^xs 

v K{*(C)|cf1ifflL^^fc*3fcB*(D)«3ft^a>Jftfff=J:c>-CIISE^-r*xa 
(1 - 4 ): b9 IBXfI{ 1 )t(2)0)IHr=fc^-C. /\<Zf*) y K#(C)fc % /W^'J 

25 v K*(C)tcfrfflLfc*3feft*(D)*ftft^*»tf£*itfxaf=J:y|»56Tr«>X 



l fciagp s*rr * fc * £ ^ &m;#i$a>l:*H- 
« Tf # * */h ft ca » I* M i: & -6 , 

HS(D)*afe^<D»ffICj:o-CI»<«3&««:L^ 

@3£{fc£;h,&co-e, /\-r^y ^ K*Kftffluxa3t3b<Jtt*:-r*^*f 3fa> 

aLfc«fe5ttKftl=**S3t©«3fe<DIH«ja*MMl=ig»™'eft** 



n— 4f 5 ><D-t-n j e*v*ni©i*3ft*<ftj*«ttf=«< ta[^f=jB*-^* c tm 
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10 *JB»#J&*'># <» 75/ &£9>J 3-h't«mRNA 15 

*3fiipl <D (b)a> *S iz. fc ^ x m ^ * fttt W tiW^S t ^ n - ?mk(t>' \ -f 

*EI41^(=BieatODtfca*Wr*fca*H,N3&«i:(4^S.«:L^ 

;£(4. fc*LM4, ^n— -ta>tfc»T?* 
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7-50648 2^&fBC:£tt(7>£&l=£ ( 'J 1 $75 /IfinLfc^iig 
tt3ftfc£-3l*T**<* JEI=M £ ft 8 ft ^gmK+^l** 
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**nt#RrteJ5c*3feft**ffi^*<D-c.t3*a)j: a ftft*i::.fc£&itea> attain 
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[i£3fc©S7-Jfc*J&*iS5<.^ mfc*^ &&&&&&& f\t c*n — ^5 

DNA/RNA/W^'J *y K> RNA/RNAM^U t» K^0>^#*^0> 

SEKO^&T* MfiO^ft < tt-*tf*X*Df ti- hi*, Mh* 
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t \ i± 7K# £ 47 d 1 1 - J: -5 3 2tm <0 W 9 £ » Ifc "T £ ft JJM* IS *i fi <£ ^ » 

-r^-af-f K(£ltp 2 yoyoi [c t t-i ) ^-';zrT ? ^->s^ u^-T K 

(1) ^f^iSt Lt-*iD N A-Cfe^ M 1 3mp1 8 <Z> &^E5>J 0> 

5'ACTGGCCGTCGTTTTACAAC3' 
1 ) 

t1 O O m M CD^Ex JUS h v V £ L tzo 

3'TGACCGGCAGCAAAATGTTG5' 
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(iS5"]##2) 

(3) E B{^</^TJ^ K'J *;fy^^>)4mg £D MS O lmLfc5§fi?L. 

(4) P2(*MtbW5mg mh-h^M mL U - - 

(5) Y O Y O 1 (Molecular Probe 1 mM/D M S O)^ 1 O 0 fgf 

M&T&lkO % 2.0, 5.0, 1 O.OjiM). zfn — 5^U^^^ 
^15A<M), ©1 OOmM Tris-H Cl S^©^(pH 7 . 5 L. 7K 

(7) JifBDN A^jS(-#-fe*J§?Sl O fi L(S*£3s£ 1 AtM)^An^fco 

Ufco s*«*fflfl)3»-f "^I4E Bfl>»-&I=(4GBfi^-f JU* 

— Y O Y O 1 (D^CIiBBiB?^ P 2 f~f±$#Sij 

1-1^(8! B ^^1*^^*1 lil^:5 8 0nm, i3fe5 4 0nm, #<<+>U>(~j J 7 

6 1 Onm)Lf-4>tf>£&ffl Ltc 
SABIflEa)3M5gI=l4-tM*H«*t*llU>X(N FK 2.5 x LD)^ 

C 2 4 O 0-8 7)^:®^4QS^§(^f£^ V — Argus5 0)${£ffl Lfc„ 
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P2, YOYoism^ K^satflEO)*. fic«ttt-«* ? Ji6*i-64iG>a> 

&mLtz=mG>&m : £l£$srt%k£B. YOY01-CttK7-f7*^Lfc 
l8a>j8#C!>JS*l,^3ft< * EBTfl4*<D*aiRlA<SiL^ ^-tll=Jt^5 4:P 

2 ] 

EB, P2 % Y O Y O 1 C:J:-£:|gWD N 

(1 ) ^#J*&^£ LT- N ATffc^M 1 3mp1 8 £A^Lfc(*5H3t 

1*SC#tt)o «IWi:-r*tt*E5«ld:Ja"FlzafeLfcJ:5l"3tJfiffi|l "Cfe^ 0 

5'A C T G G CCG T CG T T T T A C A AC 3' 

(iB5»J# 1 ) 

ZODNA CDTK^iS £ * fc £aMffi£f S^tt*y fttt3tf*<Ptt£ tLt 

(2) ^p— ^«»o>x hv^JSifti: Lt*j6«i £mmi~&LT<ni&g i mm 

3'TGACCGGCAGCAAAATGTTG5' 

(ia^ij## 2 ) 

(3) £Htit£:« EB, P2, Y o Y o 1 G> 1 o u MOT. J- 
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JgCK 0.2. O.Ss I.O^M), — ~J&&M%L1 5 ^ L(^^iSj^ 1 . 5 u 
M). 5^L 031 OOmM Tris-HCl iS?S(pH 7.5)$/I^L, 7K £ JXJ X. T 

(5) JilHDN Ajg?^f-«-femj§i^i .o /<L(«*tafiE0.1 ^M)^iD^.fr„ 

(6) HM1 fcBH*r=f**** h*7^7^LfcW0Sffl$lSL 

fete L, Mm O N AitJt*M£^CD-J?-r ^ — i>7 7 -f -V— <D*g^£ 

si^^m^^3ic^-r 0 m3frz*mwo>J3y£i^£ y^-*iDNA<o^ 
immm 3 ] 

P 2 f~ «fc £HA*|m R N A ©^tlS 

(1 ) Sg^iz^y t h/3 2 "7 KUi-'J cD N Aj^C, T7R N AtH 

ij > b-XSfflL^tt \-0 27 KU^'J >f£fflg#&mR N A L s 

D Nase 4M&*tt£Lfc* m R N A©7K5ISj?££:7K£: ^Stlpf^c y 

R N A 0)^et)&SlB5l]£&#£&.Tf^L£:p 
5'TGCTGTGCGTCACGGCCAGCAT3' 

(BB$lJ#-*t 3 ) 

3'ACGACACGCA6TGCCGGTCGTA5' 

(S25iJ#-Sf4) 

(3) Ulife^l irKltil-P 2(D 1 o juMfflX h y ^jg&^PiS Lfc« 

(4) *ltf!l£^?&?£0, 2. 5. 1 O m L(fem^?$^»l^fclSPit?COS^^ 
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JgO, 0.2. s 0.5, -JU — ■3®M%&1 5 /iL(S*l;s^1 -5 n 

M) v 5//LC0lOOmM Tris-H Cl Mgr;&(pH 7 . 5 7K£2fflX.T 

(5) JlfSDN AjgjgKP 2j§;£l . O ju L(«»»A 0 . 1 M)£AHX.*lo 

(6) gtf&tilz tnflli:K»S h*7 -f 7 7 ^ Lfc^tffli^t^II^ L 

Jg M tfW fig U & & ^ -5 * 

[MMM 4 ] 

EB, 2->^l/-4,6-t 4 7(4-N,N-^^f^7 5/ ^x^;U)t°'J 'J 
-r^-^-f K(&TP 2 tDf.5vK YOY01 CU^^'J =3" 5^4^ 3*-? U^"^ K 

5'ACTG6CCGTCGTTTTACAAC3' 

(BB5i]#-l-1 ) 

3'TGACCGGCAGCAAAATGTT G-NH25" 

(ia5ij#-^-2) 

(3) lESfetill £134X1=:. EB, P2, YOYO101 O//M0Xh'^g 
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(4) temft&tencb-x&i-mc. *ju^^^^®i^M^-Lfc9 6^x 

JU^-f V UZfU— \-{&l5L y <—'? = 7'( K X5P>C)i: 1 -hydroxy-2,5-dioxo- 
3 -pyrrolidinesulfonic acid.monosodium sa\t{is tfTTJi' K U 
KIT. XJl^ NHS bV¥&)t 1 -ethyl-3-(3dimethylaminopropyl)carbodiim 
ide.hydrochlorideCi/^'^TJL' K'J •y^v-V/'SV, EDCi^fflL^ 

(5) JtS^^^ n3^U— h£D^iJU*(-^T f ^St6*J^^j§JSO, 2, 5, 

1 O u L(M&7&.& 0 . 2.0 N 5.0, 1 0.0/iM) v 5^Lfl)1 OOmM TriS- 
H CI if?g(pH7.5)^U TK^JO^T 10OHi Lfc^> T — — 

O O ix L T?3l2]2fc^L. oive, l£Hffi;£;££9 o ^ Lin jLfc e 
(8) _bfB«fl(rjSjS 1 OO/iL-C'1 [S^i^^f Ls Cia>»?a&«R5II=J: 

OmM TriS-HC] ifi$(pH7.5)l OO/iL £7M?Lf::5§j£^t?tf>M:5fc4iS'J 
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a 1 &tf4 £ |B| — T?fe^)o 

5'ACTGGCCGTCGTTTTACAAC3' 

(E5>J## 1 ) 

5 Li£&LTM&&-ft<Di&&£ LT<Dfe.m : £3%nt£ : $>0> t LtcOttM 1 3mp 
1 8)i<7 2 4 9SS^P)4EorL^fcl{), L XOMfk&Mm IZfe-Dtzib 

A^U (i )£PT»l=*Ufc±: Lti o o/tM©^n-^«»<D^ h 

3'TGACCGGCAGCAAAATGTT G-NH25' 
(Se^lJII^-2) 

(3) JE%0|4 t^m^^O nzfls— h(-(2)©^o — ^gEHSHSLfco 

(4) ±is-7-f^p^L^-hro«>x;nfj|c(i)a)afl«jaift»?ao % 5, i 

ci mmmpH 7 . 5 )&m-g u 7k£flQx.-c i ooul t ufc&r— — ;u Lit $s 

(5) ■^xjMK&Jgjfc^T'C* ±.iEMffi?&l 0 0 juLT?3[2J2fc>$L. 0(,v£* 
M^ffi^jg^ 9 0 ^ L JjB*.fco 
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10 P 2 !:«}:§lfl*lm R N A(3)tai(^n-^S1S) 

(1 ) 5£&f-<fc yth^2 T Kl/t'J >f£fE§#te CD NA^bT7RNA/f 

DNase *Di31^*iMLfco m R N A C07K;§j$£7K£ ^iS^jg C k y 

15 »mRN A0«tttt*K*J&5*£&Tl::«Lfc o 

5'TGCTGTGCGTCACGGCCAGCAT3' 

20 fc P CCD7f-'J =f5t^7 U^-^ K£D5'5fEa»l-l±||]!ffe^|4 v S «t mad 7 5 / ^tf 
3'ACGACACGCAGTGCCGGTCGT A-NH25' 

(i29i]#-*§-4) 

(3) ^S£0«4 tl^^f^^'f ^ D^U— MC(2)CD:/P — 
25 (4) _hiBV-f -fr P^L/— h0 t 7xJHfi[C(1 )0iWm R N Ajg&O, 2, 5, 

1 O *t L(^3^^J^ CK 0 . 2 v 0 . 5 * I.Oju M), 5 p. L CD 1 O O m M T ris- 
H C[ SI1gJ&(pH 7.5)£;§-&U tK£JK*.T lOO^Li: Ufc^T— — JUL^t 
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(5) <5jL)lip0)mfe£i-X. ±EMj*i o 0/*Li?3[s]^U "We* 

StSME£ft£ 9 O ju L *P^.fco 

(6) i8a»jfti=*Jt«4 tia«iicB3«LfcP2?&j«i o/iua*sMi u 

(1) Hfi<)Mi:Lt-*iDNAf3j^ P UC1 8 £• L fc(S3H3£*feSC 

5'ACTGGCCGTCGTTTTACAAC3' 
20 (2) JlfBDN A^Rfr^CD^IcJ; y^iJIg^EcoR K^JSj^I*^^!)^ 

(3) ElJRLfcDNA**&r=M»»3ltPvu ll(S»3ft«5^^5tt)l-J:y*^ 
JfifbLM y — ;u2Clftl:: J: U EU&Lfco 0J&$*uf-T&JISglfii>fitt^a> dnai: 

(*Jil"FCD 3 S(D D N A C t (->^-5>o 

25 1) ft2 0 OOMStflDSaJBfCT^SjKS^-r-B^MDN A 

3 ' T T A A ( A A ftt^lM) £ * D N A 
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3) &I2 0 O**»0!> — ^O^ttl-^*****'— fa?jV>3im\Ztt^*m 
3'T T A A(A A36«*»ffl)**t4=*ifiD N A 

(4) ^itSfe^LfcSlStf^Xtt&ftSUj^Sfctf^X 2 5.4X2 5.4mm 

KBM4 0 3 r-*?V v K^pv^p tf;uHJ* h^*>->^>)C7)2%jS 

(5) (4)CD**vXStS^^fi*J^SlB5lJ(7)^*^t LT 1 // MCO( 3 )<J) D N A 
-^(1 OmMiJ>g^IpH7.0 2mL)l'ilT2 4 B#F B lJ5l££i±fc<, 

9 5 c CO^TK^gfeftLfco ;Z*U=J: 9(3)0) 2), 3)»Z*ID N A f***"^** 

Tris-HCI pH7.5)2mL *l:i±IB£«£S3t L'W ^ U Sf-l'-t? — V 3 
(8) ±|E#5X*ffi£(7)®»Rj#yS2mL 3 ESfe^ Lfcm. ^IM4 4i: 
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pUC18 (fc&fcti*^ 











1 1 6 

i 


2 



10 



15 



20 



25 



7}CMD;gfi?te£^JSLT7 5 / -fb^+ufcFIT C (Molecular Probe 
&m2-&t~* ±IB«J6-W©»3«:8Htt«(GM^'f )+IC CD + Argus5 

8 ] 

E EU 2-/f;k4,6-t*X(4-N,N-y^TJU7 5/ 7x:=JU)fcf 'J 'J-t?A7 

(i) salmon testes D N A D N A 7 7 ;U K* 'J 'V ^ v ^ / ^) 1 

mg£10mM Tris-H CI 3s®i&(pH 7.5)1 mL icjSftL, MSJSWiKfiS^ 

t^Ct!:J:y¥^DNA^It2 0 0-3 0'OllSSt^Lfco tefc* Illi 



(2) EB($/^77^K l J^fyY/^)4mg JDMS01 mL l^f 

(3) P2(*J6ffl#6^l*)5mg tnh-h'J^lmL djgftb* " ~ 

i^tRs mL &mxtz<, uOii^Jbi;*fi o ofsi^#lR-r^c ti-j: y 1 

O /* MX h Lfc, 
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(4) Y O Y O 1 (Molecular Probe *± 1 mM/D m s o)^tK"T? i o o f£#f? 

(5) 0 fi L(m*l2R^ 1 MM), DNAjg^O, 2, 5, 1 0 ^ L(# 
ft'XftO* 2.0, 5.0* 1 O.O/iM), £ig£-U *£*in3.-C1 OO^iLirL 

5 fco Y O Y O 1 li^il Wi-C^^t^-Cfe^O^ 1 O ^ L 0 1 0 0 m 
M T mS-H CI $IHin8(pH 7 . 5 )£JJDK."C££M 1 OO^L£Lfc 0 

15 l^#(«0^^^±ie:5 8 Onm, ^5 4 Onm, ^^^U^v^?^ 

At3lfc9ftftO!>3II^l-l4JilEat3feK*«tit 1 «L/>X<N FK2.5XL D)^^L 
TT, 'T ^ - V-f V7 7 ■I'^-Wt C C D(Sj4i* h-^ X 1CCD C 

2 4 o o-8 7)£HiM183t1Ifl£tB7fc f-~?XArgus5 0)£ffiJBLfc 0 

1 
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izm-g u r -5 1 i^k. z> o 

a) 5'TTCTTCTTTTC3' 
(S5$l]##5) 

b) 3'A AG A AG A A A AG 5' 

C) 3'TTCTTCTTTTC5' 
(1B5TJ##7) 

CU 1 OmM E D T A ^ 1 O m M 'J ^KiffiSliS^fpH 6 . 5 )f 7-- 

(2) H*fei53 8-CfflLifcP 2(X)^?g1 O (1 )©DN Ajgj£O s 0.5, 1. 

O, 2.0/11(1^0, 2.5, 5.0. lO.OjfM). $;l^Ls ?K£J)P;*_ 
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5 d(TTGGG)2 

w<D^-'J 3f30 U^"^ K4 O P^;U£ 1 OmM K+?tt2 0m 

M Tris-HCI m.W&7&{pH 7.2)^^7-- 4 °C£ T?#£P) L GaMlS 

Ztei&lrm&tU^V hfefcyoMt L"C1 o O ^ M(£i£*3gJgO> 1 /4)<Z) 

10 (2) HiS^S^ffl^fcP 2©»ftl O juU (1 )fl)D N Ajgj&CK 2. 5 % 

1 O L(itf&2£jgO, 2.0s 5.0 V 1 O. O n M)^Ma 7K£-2J0*_T1 O 

FIT C(7>?£j£M5fef^ 
20 7K^0i§fi?t££#J§ Ut7 5 >Mb£*lfc FIT C (Molecular Probe *±)£ffl 

mmz-&tc 0 ±^mmm<DM3tm®Lm{Gmm? 4 )-hccd + Argus 5 



27- 



SEQUENCE LISTING 



<110> Canon Inc. 

<120> Detection/Quantification of Targeted Nucleotide Chains and 
5 Detection/Quantification of Multi-Fold Nucleotide Chains 

by Fluorescence 
<130> 3495015 
<160> 4 

<170> Patentln Ver. 2.0 
10 <210>1 

<21 1 > 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

15 <223> Description of Artificial Sequence: Synthesized 
<400> 1 

actggccgtc gtttatcaac 20 
<210>2 
<211> 20 
20 <212>DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiSynthesized 
<400> 2 

25 gttgtaaaac gacggccagt 20 
<210>3 
<211>22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthesized 
5 <40O 3 

tgctgtgcgt cacggccagc at 22 

<210> 4 
<211 > 22 

<212> DNA 
10 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthesized 
<400> 4 

atgctggccg tgacgcacag ca 22 
15 <210>5 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

20 <223> Description of Artificial Sequence: Synthesized DNA single chain pr 
epared for a triple chain. 
<400> 5 

ttcttctttt c 11 
<210> 6 
25 <211> 11 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthesized DNA single chain pr 
epared for a triple chain. 
<400> 6 

gaaaagaaga a 11 
<210>7 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthesized DNA single chain pr 
epared for a triple chain. 
<400> 7 

cttttcttct t 11 



